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(57) ABSTRACT 

An apparatus for thawing or cooling food products includes a 
tank adapted to be at least partly filled with a liquid. A spiral 
shaped blade extends between a first end and a second end of 
the tank, where the spiral shaped blade is mounted to a rota 
tion axis which operates rotational movement of the spiral 
shaped bladed and thus the conveying of the food products 
from the first end towards the second end. A temperature 
controlling system is provided and adapted to control the 
temperature of the liquid by arranging multiple heat Supply 
ing units along the tank for injecting heating or cooling agents 
into the liquid so as to provide a Substantial temperature 
distribution into the thawing liquid during the thawing or 
cooling of the food products. 
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APPARATUS FOR THAWING OR COOLNG 
FOOD PRODUCTS 

FIELD OF THE INVENTION 

0001. The present invention related to an apparatus and a 
method for thawing or cooling food products. 

BACKGROUND OF THE INVENTION 

0002 Thawing apparatus is used to thaw frozen food prod 
ucts such as fish products. Such thawing apparatus typically 
comprises a thawing tank and a rotation axis which extends 
from an in-feed end of the tank to the other opposite out-feed 
end and a water injection unit which injectShot or warm water 
into the tank at the in-feed end. A large spiralblade is mounted 
to this rotation axis which extends from the in-feed end to the 
out-feed-end. The thawing process is based on putting the 
frozen food products to be thaw into the tank that is filled 
partly with water at the in-feed end, where the thawing 
includes moving the frozen food products from the in-feed 
end towards the out-feed end via the rotating spiral blade. The 
rotation of the spiral blades ensures that the first fish products 
that first enter the in-feed end will be the first to reach the 
out-feed end (“first-in-first-out”). To ensure an optimal tem 
perature in the tank, warm water at Some optimal temperature 
and flow is injected constantly into the tank at the in-feed end 
of the thawing tank. 
0003. The drawbacks with such prior art thawing appara 
tus is that it is difficult or even impossible to ensure an optimal 
temperature distribution in the tank. This has the conse 
quences that large ice/fish clusters can easily beformed some 
where in the tank because of uneven heat temperature distri 
bution in the thawing tank. The conveying of the fish products 
or fish clusters must therefore be stopped, or when the con 
veyed fish products or fish clusters reach the out-feed-end will 
not yet been thawed. 
0004 Another drawback with the current thawing appara 
tus is related to thawing shell fish and other small fish prod 
ucts, but until now the frozen shell fish is typically in a form 
of blocks or clusters (many shell fish products frozen 
together) that are fed into the thawing tank at the in-feed-end, 
where also the water injection takes place. In order to avoid 
that the blocks get stuck together and form a larger clusters, 
one blockata time is put into the thawing tank and some time 
must lapse until the second block can be put into the tank. By 
doing so, the risk that the blocks get stuck together is reduced. 
This is continued until some preferred amount of shell fish 
and other Small fish products has been put into the thawing 
tank at the in-feed-end. Since the warm water injection takes 
place at the in-feed-end, a very rapid cooling takes place there 
due to the large amount of cooling agent (the blocks) meaning 
that the heat of the injected water or the flow of the water must 
be increased. After feeding the shell fish blocks it is awaited 
until the blocks are thawed. This process typically takes sev 
eral hours. Subsequently the spiral movement of the spiral 
blade is initiated and the shell fish and small fish products are 
conveyed from the in-feed-end towards the out feed end. The 
problem that frequently occurs during conveying the shell 
fish/small fish products is that they can easily be clamped 
between the spiral blade and the bottom of the tank which 
results in destroying some amount of the shellfish (Small) fish 
during the conveying. 
0005. Another process that is worth of considering is a 
cooling process, which is adapted to cool down food products 
rapidly, e.g. processed fish that must be cooled down as soon 
as possible, but that are to be sold as fresh (not frozen). A 
typical cooling process that is currently used to cool downfish 
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after being processed on board of a ship is to put the fish into 
tub with ice, and keep in that way until the ship arrives to the 
harbor. However, if the temperature of the fish is too high 
when it is put into the tub meaning that the melting of the ice 
starts almost immediately. There can be many hours or days 
until the ship arrives the harbor, but in the meantime the 
freshness of the fish has somewhat diminished and therefore 
the value of the fish. 
0006 US 2006/0225438 discloses a chiller for reducing 
temperature ofbuoyantbirds, including semi-cylindrical tank 
that conforms to the perimeter of its auger so that the water 
can be raised to a water level high above the auger shaft. 
Streams of water are directed from the pulling side across the 
lower portion of the tank beneath the auger shaft to the dead 
side of the tank at intervals along the tank So as to disperse the 
lower portion of the masses of buoyant birds from the more 
crowded pulling side of the tank, beneat the auger shaft 
toward the more vacant dead side of the tank. In that way, the 
products become more evenly distributed throughout the tank 
causing more turbulence in the tank. In that way, the rate of 
heat transfer from the birds is increased thus avoiding having 
the birds cross over the auger shaft moving backward in 
chiller into a flowing flight of the auger. This reference is 
however limited to chilling food products. 

SUMMARY DESCRIPTION OF THE INVENTION 

0007. The object of the present invention is to provide an 
improved thawing or cooling system that overcomes the 
above mentioned drawbacks. 
0008 According to a first aspect, the present invention 
relates to an apparatus for thawing or cooling food products, 
compr1S1ng: 

0009 a tank adapted to be at least partly filled with a 
heating or cooling liquid, 

0.010 a spiral shaped blade extending between a first 
end and a second end of the tank, the spiral shaped blade 
being mounted to a rotation axis which operates rota 
tional movement of the spiral shaped bladed and thus the 
conveying of the food products from the first end 
towards the second end, and 

0.011 a temperature controlling system adapted to con 
trol the temperature of the liquid, 

wherein the temperature controlling system comprises mul 
tiple heat or cooling Supplying units arranged along the tank 
for injecting heating or cooling agent into the liquid so as to 
provide a substantial uniform temperature distribution into 
the liquid during the thawing or cooling of the food products. 
0012. It follows that an effective thawing or cooling sys 
tem is provided that can much more effectively thaw or cool 
food products in a much shorter time and under a controlled 
circumstances. In case the system is used for thawing frozen 
food products, the fact that the temperature can now be fully 
controlled and is uniformly distributed means that the time 
needed for thawing the food products is greatly reduced. 
0013. In case the system is used for cooling down food 
products it is ensured that a Sudden temperature gradients are 
formed in the liquid, which firstly reduces the cooling time 
needed to cool the food products down to a given target 
temperature, and secondly it is prevented that bacterium are 
formed within the liquid. 
0014. In one embodiment, the multiple heat or cooling 
Supplying units are arranged at Substantial equal length inter 
vals under the tanks. By arranging the heat Supplying units 
under the tank at equal length intervals the heating or cooling 
agent entering the liquid, which in one embodiment is water, 
will be substantially equally distributed within the tank. 
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0015. In one embodiment, the multiple heat or cooling 
Supplying units comprise multiple nozzles extending 
upwardly from a common heat or cooling Supplying pipe and 
into the tank, where the heat or cooling Supplying pipe is 
connected to a heat or cooling Supplying Source. In one 
embodiment, the heat and cooling agent is selected from: hot 
steam, water, hot or cold air, dry ice, dry or slush ice, cold air, 
or a combination thereof. In that way, many different heat 
Supplying sources can be provided for Supplying the heat into 
the liquid. In case water is used as a heating or cooling agent, 
the temperature of the water can simply be adjusted to the 
process, i.e. whether the water is to be used as a heating or 
cooling agent and the type of the food product to be cooled 
down or thawed. 

0016. In one embodiment, the apparatus further comprises 
air Supply sources arranged along and below the tank at 
Substantially equal distances for pumping air into the liquid. 
This is of a particular advantage because large amount of 
relative small air bubbles at the bottom of the tank are created 
which all together create a large surface area which is highly 
favorable for supplying buoyant force on the food products in 
the liquid. This is particularly relevant when the process is 
thawing Smaller fish products Such as shrimps which can 
easily sink and be concentrated at the bottom of the tank 
during conveying the shrimps form the in-feed end towards 
the out-feed end of the tank. By blowing air into the liquid it 
is thus ensured that the shrimps (and other smaller fish prod 
ucts) are at least somewhat distributed with in the liquid. By 
lowing air into the tank breaks up possible laminated flow 
across the tank. This ensures more equal temperature distri 
bution in the tank. 

0017. In one embodiment, the air supply sources are an 
integral part of said multiple nozzles. Accordingly, an extra 
connector to the air Supply system can be provided within the 
air nozzle, or the air can simply be mixed with the heat or 
cooling Supplying units such that e.g. hot?warm water that is 
used as a heat agent can be mixed with the air so that both heat 
is Supplied into the liquid and also air necessary to create said 
air bobbles. 
0018. In one embodiment, the temperature controlling 
system further comprises at least one thermometer arranged 
within at least one of the intervals for measuring the tempera 
ture of the liquid within the at least one interval, the measured 
temperature being used as a control parameter for controlling 
the injection of the heat into the tank and thus the temperature 
of the liquid. In that way, the amount of heat to be injected into 
the liquid can be fully controlled and in that way a constant 
temperature can be maintained. The controlling may e.g. 
include controlling the heat within each interval indepen 
dently since the temperature within two or more intervals 
(one section of the tank) may be different since the distribu 
tion of the food products within the tank may be different. 
Accordingly, if e.g. a large amount of frozen fish is located 
within one interval (section) of the tank, the temperature 
within this section will be lower compared to the remaining 
sections and thus it may be preferred to inject more heat 
within this section compared to the remaining sections. The 
injection of heat may in one embodiment be done by increas 
ing the flow/second of heat/cooling agent into the liquid. 
0019. In one embodiment, the tank is separated into a 
lower bottom section and an upper section, the lower bottom 
section having a circular cross sectional shape of a diameter 
being Substantially the same as the diameter of the spiral 
shaped blade such that the distal part of the spiral shape blade 
is adjacent to the inner lower bottom section of the tank, and 
where the upper section comprises at least one drain unit for 
allowing drainage of access liquid from the tank. Accord 
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ingly, in case the injected heat is warm water it is ensured that 
the tank will not be over-filled with liquid. The drain unit may 
include several drain units or a single drain unit (a gutter) 
extending along the upper section of the tank. Also, since the 
Supplied heating/cooling source is injected under the tank the 
lower portion of the liquid will always be warmer/colder than 
the upper portion. Thus, in addition of preventing that the tank 
will be over-filled it is ensured that the colder/warmer part of 
the liquid will be conducted out of the tanks. 
0020. In one embodiment, the access liquid is heated up or 
cooled down and injected again into the tank. In that way the 
access liquid is in a way re-cycled into the system and used 
again and in that way there is no waste in the liquid. 
0021. In one embodiment, the apparatus further comprises 
a filter placed between the at least one drain unit at the loca 
tion where the access liquid is injected again into the tank. 
Accordingly, the access liquid is cleaned before it is injected 
again into the tank and thus ensured that a fully cleanness is 
preserved during the thawing or cooling process. 
0022. In one embodiment, the food products are frozen 
food products and the in-feeding of the frozen food products 
into the tank is performed at the first end which acts as an 
in-feed end, where during the in-feeding the rotation axis 
rotates the spiral shaped blade at a rotations speed which is 
adapted to the length of the tank such that the when the food 
products reach the opposite end of the tank the food products 
are thawed. This is of a particular advantage where the frozen 
food products are frozen fish or fish blocks such as whitefish, 
salmon, cod, haddock and the like. For thawing fish products 
of this size, it is most favorable to feed the fish (blocks) at one 
end while the spiral shaped blade rotates, such that the first 
frozen food products that are fed into the tank are the first to 
leave the tank (first in-first out principle). 
0023. In one embodiment, the food products are frozen 
food products and the in-feeding of the frozen food products 
into the tank is performed along the side of the tank, the 
rotation of the spiral shaped blade being started as soon as the 
frozen food products are thawed so as to convey the thawed 
food products out of the tank. This is of a particular advantage 
when the frozen food products to be fed into the tank along the 
side of the tank are frozen shell fish products such as shrimps 
and other Small fish products such as capelin which in the 
form of relative large ice/fish blocks or clusters. Accordingly, 
by distributing the frozen fish block along the tanks the thaw 
ing process becomes much more effective instead of putting 
them into the tank at only one end (in-feed end). Also, such a 
distribution ensured that the heat distribution of the liquid will 
be substantially equal which makes it possible to control the 
temperature of the liquid more effectively. 
0024. In one embodiment, the thawing apparatus further 
comprises a take-away conveyor arranged at the second end 
adapted for conveying the thawed food products out of the 
tank. 
0025. In one embodiment, the food products are poultry 
items where the apparatus is adapted to cool down the poultry 
items after being heated up during processing the poultry 
items. When poultry items are processed, e.g. when plucking 
chicken, they are usually heated up to e.g. 50° C. or even 
more, which facilitates plucking the chicken. After this has 
been done, the must be cooled down as rapidly as possible to 
avoid formation of bacterium in the poultry items/chicken. 
Accordingly, such processed poultry items may be cooled 
down rapidly, and maybe more importantly, by injecting cool 
ing agent such as slush ice into the liquid during conveying 
the poultry items in the tank, it is ensured that the heat of the 
liquid is maintained correct, e.g. close to 0°C. and by doing 
so bacterium formation within the liquid is prevented. 
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0026. In one embodiment, the food products is fish where 
the apparatus is adapted to cool down the fish. The fish may be 
fish that have just been driven through a bleeding process, e.g. 
driven through a further a bleeding tank comprising a similar 
spiral shaped blade extending between a first end and a sec 
ond end of the bleeding tank. Such a bleeding tank may be 
adapted to convey processed fish from the first end towards 
the second end of the bleeding tank at a conveying speed that 
is adapted to the bleeding time of the fish such that when the 
fish enter the second end of the bleeding tank the bleeding 
process has been completed. Such bleeding is done to pre 
serve the quality of the fish meat. Subsequently, the system 
cools down said fish after being conveying through the bleed 
ing tank from the first end and a second end of said tank and 
in that way they are very rapidly cooled down, but Sucharapid 
cooling down process can only increase the value of the fish. 
The fish is then put into a tub filled with ice, typically several 
ice layers are formed with such fish there between. The 
advantage of this cooling process is thus that the temperature 
of the fish after this cooling process can be so low that the 
melting in the tub will be strongly reduce compared to fish 
that have not undergone such a cooling process. This means 
that the value of the fish which will be sold as fresh fish (not 
frozen) will be higher because the freshness will be much 
better preserved. 
0027. According to another aspect, the present invention 
relates to a method of thawing frozen food products, com 
prising: 

0028 filling a tank at least partly with a heating or 
cooling liquid at a first temperature, 

0029 conveying food products in the tank from a first 
end towards a second end, the conveying being per 
formed via rotational movement of a spiral shaped blade 
that extends between the first end and the second end of 
the tank and is operated via a rotation axis, and 

0030 controlling the temperature of the liquid, 
wherein the temperature controlling is performed at multiple 
locations along the side of the tank by injecting heating or 
cooling agents into the liquid so as to provide a substantial 
uniform temperature distribution into the liquid during the 
thawing or cooling of the food products. 
0031. The aspects of the present invention may each be 
combined with any of the other aspects. These and other 
aspects of the invention will be apparent from and elucidated 
with reference to the embodiments described hereinafter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0032 Embodiments of the invention will be described, by 
way of example only, with reference to the drawings, in which 
0033 FIGS. 1 a,b show a perspective view and a side view 
of one embodiment of an apparatus according to the present 
invention for thawing or cooling food products, 
0034 FIG. 2 shows cross-section of the apparatus from 
FIG. 1, 
0035 FIGS. 3a,b depicts graphically the difference 
between a prior art thawing system (FIG. 3a) where no heat 
system is provided along the tank, and a thawing system 
according to the present invention (FIG. 3b) where heat Sup 
plying system is provided along the tank, 
0036 FIG. 4 shows a processing line on board of a ship 
comprising a comprising bleeding tank apparatus and said 
apparatus which is used for cooling fish products, and 
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0037 FIG. 5 shows another embodiment of an apparatus 
as shown in FIG. 3, showing a cross-sectional view of the 
tank. 

DESCRIPTION OF EMBODIMENTS 

0038 FIGS. 1a, b show a perspective view (FIG.1a) and a 
side view (FIG.1b) of one embodiment of thawing or cooling 
apparatus 100 according to the present invention for thawing 
or cooling food products. The food products may be any type 
of a food product, Such as meet, poultry items and fish. If the 
food products are frozen fish products, e.g. ground fish, 
mackerel or shellfish, they are often in a form of frozen blocks 
where many of the fish products are frozen together or 
together with a liquid Such as water. The blocks can e.g. 
weight from 5 kg to 30 kg and therefore the thawing process 
includes thawing the blocks in addition to thawing the indi 
vidual fish products. 
0039. The apparatus 100 comprises a tank 101, a spiral 
shaped blade 102 (auger) mounted to and operated by a rota 
tion axis (auger shaft) via rotation motor 103 and a tempera 
ture controlling system 105a-105f. The tank 101 is preferably 
made of a stainless steel and is adapted to be at least partly 
filled with a liquid, e.g. water or water mixed with chemical 
compounds so as to speed up the thawing process. The tank 
can be divided into multiple sections which during installa 
tion of the apparatus 100 are mounted together and in that way 
the length of the tank can easily be enlarged or reduced by 
adding or removing sections. 
0040. The spiral shaped blade 102 extends between a first 
end 107 and a second end 108 of the tank 101. The spiral 
movement of the blade acts as a conveyor where the food 
product become conveyed from one the first end 107 (in-feed 
end) towards the opposite second end 108 (out-feed end), 
where the rotation of the spiral shaped blade 102 creates a 
horizontal force on the food products causing them to move 
from the first end 107 towards the Second end 108. The 
rotational speed of the spiral shaped blade is adapted to the 
thawing or cooling process and may as an example take 1 hour 
and up to three hours or even more depending on the type of 
the food product, i.e. the time from where a food product is 
fed into the tank at the in-feed end 107 until it reaches the 
out-feed end can last up to few hours. 
0041. In one embodiment, the temperature controlling 
system further comprises at least one thermometer 111a-111f 
arranged as an example within at least one of the intervals 
(sections) for measuring the temperature of the liquid within 
the at least one section. 
0042. The measured temperature is then used as a control 
parameter used by a computer system 112 for controlling the 
temperature of the liquid, e.g. for controlling the amount of 
heating or cooling agent into the tank and thus the tempera 
ture of the liquid. In that way, the temperature of the liquid is 
fully computer controlled. 
0043. The temperature controlling system comprises mul 
tiple heat supplying units 105a-105f arranged along the tank 
101 for injecting heating or cooling agents into the liquid as a 
response to the measured temperature of the liquid so as to 
provide a substantial uniform temperature distribution in the 
liquid during the cooling or thawing of the food products. In 
the embodiment shown here, the multiple heat Supplying 
units are nozzles 105a-105f extending upwardly from a com 
monheator cooling supplying pipe 109 and into the tank 101. 
As shown the nozzles 105a-105fare situation at substantially 
equal length intervals where the heating/cooling agent may be 
e.g. hot/cold (warm) water or warm/hot air or hot steam or 
slush ice that are injected from the pipe 109 into the liquid 
such that the temperature of the liquid becomes substantially 
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equally distributed and fully controlled. The injection of heat 
ing or cooling agent may e.g. be performed by increasing the 
flow/second into the liquid. The controlling may e.g. include 
controlling the temperature within each of said sections inde 
pendently (the temperature within each section may be mea 
Sured) since the temperature within two or more sections may 
be different since the distribution of the food products within 
the tank may be different, or the controlling may include 
controlling the temperature within all the sections simulta 
neously (in a non-independent way). In the former case, ife.g. 
a large amount of frozen fish is located within one interval 
(section) of the tank, the temperature within this section will 
be lower compared to the remaining sections and thus it may 
be preferred to inject more heat (e.g. warm water) within this 
section compared to the remaining sections. The injection of 
heat may in one embodiment be done by increasing the flow/ 
second of heat/cooling agent into the liquid. 
0044. In case water is used as a heating or cooling agent, 
the pipe 109 may be connected to a water source (not shown 
here) which supplies warm/hot water or cold water. The Sup 
plied water may be heated up or cooled down via an appro 
priate water heating/cooling mechanism (not shown here). 
0045 Although the figure shows a single nozzle at each 
location at the bottom section, multiple nozzles may just as 
well be provided at each location, e.g. two, three or more 
noZZles may be distributed along the cross section of the tank 
101 instead of a single nozzle at the bottom section. 
0046. In one embodiment, the apparatus further comprises 
air supply sources 110a-110farranged along and preferably 
below the tank at Substantially equal distances for pumping 
air into the liquid. By doing so small air bubbles are created at 
the bottom of the tank that create a large air bobble surface 
area which is highly favorable for Supplying buoyant force on 
the food products in the liquid. This is particular relevance 
when the food products are frozen small fish products such as 
shrimps, which typically are received as large ice blocks. The 
ice blocks are preferably fed into the tank 101 along the sides 
of the tank to ensure a uniform temperature distribution 
within the tank 101. After they are thawed, they can easily 
sink and be concentrated at the bottom of the tank 101 during 
conveying the shrimps from the in-feed 107 end towards the 
out-feed end 108 of the tank 101. Thus, by blowing air into the 
liquid it is thus ensured that the shrimps (and other smaller 
fish products) are at least somewhat distributed with in the 
liquid. These air supply sources 110a–110fmay be an integral 
part of said multiple nozzles 105a-105? or they may be sepa 
rate from the nozzles as depicted here. 
0047. In the embodiment shown here, the temperature 
controlling system further comprises a take-away conveyor 
106 arranged at the second end 108 adapted for conveying the 
thawed food products out of the tank 101. 
0048 Assuming the food products are frozen food prod 

ucts, the in-feeding of the frozen food products into the tank 
101 depends on the type of the frozen food products. In prior 
art thawing apparatus, the in-feeding of the frozen food prod 
ucts takes place at one end of the tank 101 (in-feed end) where 
also the warm water in injected into the tank. However, for 
fish products such as shrimps which are typically in the form 
of frozen ice blocks, as discussed previously, it is more favor 
able to feed such blocks into the tank 101 from the sides as 
indicated by the arrows 115. By doing so, the ice blocks are 
uniformly distributed within the tank 101, which makes the 
thawing much faster, instead of putting the entire ice block 
into the tank 101 at the in-feed end 107 where they can easily 
get stuck together. Also, by feeding the entire block at this one 
side the liquid gets very rapidly cooled down and the tem 
perature becomes too low. After the shrimps are thawed, 
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which can take several hours, the rotation of the spiral shaped 
blade is started and the thawed shrimps are conveyed out of 
the tank. 
0049. In order to minimize the labor, the system 100 may 
further comprise an electronic driven conveyor (not shown) 
for full pallets with frozen blocks and scissor elevator which 
is placed at the in-feed end or the sides of the tank. The 
operator can adjust the height of the pallets when feeding the 
block into the tank. 
0050 Said thawing/cooling process may be fully com 
puter controlled where an operator can enter various control 
parameters into said computer system 112 via an appropriate 
user interface. The operator can e.g. adjust the cooling or 
thawing process simply by entering the appropriate param 
eters, where the parameters can as an example be the liquid 
temperature (target temperature), the frequency of air inflows 
over lapsed thawing time, the inflow of (heat) temperature 
controlled liquid, the speed of the spiral shaped blade and thus 
the conveying speed, the length of the tank, the type of food 
product to be cooled down or to be thawed, etc. Accordingly, 
said apparatus 100 may be fully computer controlled where 
an appropriate Software product is programmed so as to 
receive said various input parameters from the operator and 
said temperature values from the said thermometers 111 to 
adjust the flow of said heating or cooling agents into the 
liquid. 
0051 FIG. 2 shows cross-section of the apparatus 100 
from FIG. 1, showing a part of the spiral shaped blade 102, a 
rotation axis 202 and the driving motor 103 that operates to 
rotation speed of the rotation axis 202 and thus the spiral 
shaped blade 102. 
0.052 The tank 101 is separated into two sections, a lower 
bottom section 101a and an upper section 101b. The lower 
bottom section 101 a has a circular cross sectional shape of a 
diameter being substantially the same as the diameter of the 
spiral shaped rotation blade 102 such that the distal part of the 
spiral shape blade is adjacent to the inner lower bottom sec 
tion of the tank 101a. 
0053. The upper section 101b comprises at least one drain 
unit 204 which as shown here is simply an opening for allow 
ing drainage of access liquid from the tank 101. The drain unit 
may also be a gutter, i.e. an opening that extends along the 
upper section 101b of the tank (not shown here). In one 
embodiment, the access liquid is conducted away from the 
drain unit 204 (not shown here) and is heated up or cooled 
down and circulated back into the tank 101 and used again. 
This is obviously a very environmental friendly process since 
the access liquid will be re-used. In a preferred embodiment, 
a filter or a cleaning unit (not shown) is placed between the at 
least one drain unit 204 and the location where the access 
liquid is injected again into the tank 101. 
0054 FIG.2 depicts graphically a liquid source 201 where 
the heating or cooling agents are pumped into the pipe 109. As 
mentioned previously, the liquid may be e.g. be water where 
the source 201 can simply be water intake. One way of con 
trolling precisely the liquid (water) temperature in the heat 
Supplying pipe 109 is by providing a computer controlled 
valve 205 that is operated by said computer system 112 based 
on said temperature control parameters measured by said one 
or more thermometers 111. This may be done by e.g. mixing 
hot and cold water, or by using other means such as heat 
elements for heating up the liquid (the water) before injecting 
it into the liquid. 
0055 FIGS. 3a,b depicts graphically the difference 
between a prior art apparatus (FIG. 3a) where no heat con 
trolling system is provided along the tank 101 (only at the 
in-feed end 107), and an apparatus 100 according to the 
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present invention, where said heat Supplying units are pro 
vided along the tank 101 (FIG. 3b) with some intervals and 
inject e.g. warm water into the tank 101. This of course 
depends on the size and/or shape and/or the volume of the 
tank, as well as the application process, i.e. whether the pro 
cess include cooling or thawing and/or the type of food prod 
ucts to be thawed or cooled down. 
0056 FIG. 3a depicts graphically an example of a situa 
tion that can easily occur in prior art thawing process where 
the temperature t in the liquid becomes too low resulting in 
that a cluster or ice block of fish products (e.g. shrimps) are 
formed partly due to low temperature (e.g. Somewhere in the 
middle of the tanks), whereas by arranging said heating or 
cooling Supplying units 105 along the tank 101 as shown in 
FIG. 3b it is ensured that the temperature t is correct or 
optimal and uniformly distributed. 
0057. An example of a preferred temperature during the 
thawing process is 25°C. to start with when the product is 
frozen shrimps blocks, 4-15°C. when the product is frozen 
ground fish where this temperature is preferably maintained 
constant (e.g. 10° C.). An example of temperature during 
cooling process is between -0.5°C.-+0.5°C. or even lower/ 
larger. It should be noted that these values depend on the 
individual products as well as the length/dimension of the 
tank 101 and are given for exemplary purposes. 
0058 FIG. 3b also shows the embodiment shown in FIG. 
1 where air supply nozzles 110 connected to air supply source 
201 are provided along the tank 101, which blow air into the 
liquid for creating air bubbles 302. They act as an upwardly 
exerting force (buoyancy force) on the food products and in 
that way ensure that the food products become substantially 
or at least somewhat uniformly distributed within the liquid. 
As an example, if the food product is shrimps, after the shrimp 
clusters have been thawed, they are conveyed out of the tank 
via the said spiral movement of the spiral shaped rotation axis. 
Due to the fact how small the shrimp is it can easily be 
clamped between the bottom of the tank 101 and the spiral 
shaped blade 102 (not shown in this figure). The effect of the 
air bubbles is to avoid that the shrimps sits at the bottom of the 
tank, i.e. it is ensured that it is lifted up from the bottom of the 
tank as shown here. 

0059 An example where the apparatus 100 is used for 
cooling down food products is where the food product is 
poultry, e.g. chicken, but when poultry items are processed, 
e.g. when plucking chicken, usually heated up (up to Scald 
ing), e.g. 50° C. or even more, which facilitates plucking the 
chicken. After this has been done, they must be cooled down 
as rapidly as possible to avoid formation of bacterium in the 
poultry items/chicken. Accordingly, such processed poultry 
items may be cooled down rapidly, and maybe more impor 
tantly, by injecting cooling agent such as slush ice into the 
liquid during conveying the poultry items in the tank, it is 
ensured that the heat of the liquid is maintained correct, e.g. 
close to 0°C. and by doing so bacterium formation within the 
liquid is prevented. 
0060 FIG. 5 shows another embodiment of an apparatus 
as shown in FIG.3, showing a cross-sectional view of the tank 
101 but in this embodiment three air supply nozzles 110 are 
distributed along the arc-shaped lowerbottom section 101a of 
the tank, one at the bottom of the tank 110a, one at the left side 
110b and one at the right side 110c of the tank. The nozzles 
105a, b shown here are arranged at one side of the lower 
bottom section 101a of the tank and inject thawing liquied, 
preferably warm/hot water, but this side is selected with 
respect to the roation of the spiral shaped blade 102 because 
this is the side to which the food products seek due to the 
pressure cause by the rotation of the spiral shaped blade 102. 
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By arranging the air Supply nozzles 110 in Such asymmetrical 
way the food products to be thawn becomes uniformly dis 
tributed within the tank, i.e. the average space between the 
food products is maximized, which enhances the thawing 
process. Also, this arrangement of the air supply nozzles 
110a, 110b, 110c and the nozzles 105a, b prevent the food 
products from accumulating at the bottom of the tank 101 and 
ensures that the temperature in the tank becomes uniformly 
distributed. 

0061. It should be notated that the embodiment depicted in 
FIG. 5 should not be construed as being limited to only three 
air nozzles and two heat Supply nozzles. The number of air 
and heat nozzles can just as well be different from what is 
shown here. 
0062. Such anthawing apparatus is particularly suitable 
for thawing and infusion of Schrimps and other Small fish 
products. An example of a process of thawing Such products 
is following: the frozen small fish products are fed substan 
tially uniformly along the side of the tank 101, i.e. substan 
tially equally into the compartments formed between adja 
cent spiral blades. The thawing liquied may be cold, warm or 
hot water, and the temperature controlling may either be in 
operation or not. In that way, the thawing apparatus is in away 
initially being used as a “preserving apparatus. After some 
time, e.g. few hours, then fish products are thawn or almost 
thawn. Then, the rotational movement of the spiral shaped 
bladed is started and the fish products are moved towards the 
second end where they are removed from the tank 101. 
0063. When thawing demersal fish, it is preferred that the 
tank 101 being used is substantially of the same height as the 
rotation axis, i.e. the center of the spiral shaped blade. 
0064 FIG. 4 shows a processing line on board of a ship 
comprising a comprising bleeding tank apparatus 400 and 
said apparatus 100 which is used for cooling fish products. 
0065. As depicted here, an operator 401 processes fresh 
fish (only few minutes or hours old). In order to increase the 
value of this fresh fish it is run through the bleeding tank 
apparatus 400, that in one embodiment may be identical to 
said apparatus 100, i.e. comprising a similar spiral shaped 
blade extending between a first end and a second end of the 
bleeding tank, plus the temperature within the bleeding tank 
may be fully controlled as discussed previously. The bleeding 
tank apparatus is adapted to convey the processed fish from 
the first end towards the second end of the bleeding tank at a 
conveying speed that is adapted to the bleeding time of the 
fish such that when the fish enters the second end of the 
bleeding tank the bleeding process has been completed. 
Before placing the fish into a fish tub where it is kept until the 
fish is delivered to buyers of the fish. It is therefore important 
that the cooling of the fish has been optimal because few days 
can pass until the ship arrives onshore. 
0066. The processing line shown here includes further 
said apparatus 100 for cooling down the fish that has just 
undergone the bleeding process, where the fish enters one end 
of the tank 101 where the liquid in the tank, e.g. water is 0°C. 
or the tanks is filled with slush ice of a mix of a slush ice and 
water and in that way the temperature may be lower the 0°C. 
By conveying the fish from one end of the tanks towards the 
opposite end it will be very rapidly cooled down and even 
reach a temperature close to 0°C. Subsequently, the fish is put 
into a tub filled with ice, typically several ice layers are 
formed with such fish there between. The advantage of this 
cooling process is thus that the temperature of the fish after 
this cooling process can be so low that the melting in the tub 
will be strongly reduce compared to fish that have not under 
gone Such a cooling process. This means that the value of the 
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fish which will be sold as fresh fish (not frozen) will be higher 
because the freshness will be much better preserved. 
0067. Certain specific details of the disclosed embodiment 
are set forth for purposes of explanation rather than limita 
tion, so as to provide a clear and thorough understanding of 
the present invention. However, it should be understood by 
those skilled in this art, that the present invention might be 
practiced in other embodiments that do not conform exactly 
to the details set forth herein, without departing significantly 
from the spirit and scope of this disclosure. Further, in this 
context, and for the purposes of brevity and clarity, detailed 
descriptions of well-known apparatuses, circuits and meth 
odologies have been omitted so as to avoid unnecessary detail 
and possible confusion. 
0068 Reference signs are included in the claims, however 
the inclusion of the reference signs is only for clarity reasons 
and should not be construed as limiting the scope of the 
claims. 

1-16. (canceled) 
17. An apparatus for thawing frozen food products, com 

prising: 
a tank adapted to be at least partly filled with a heating 

liquid, 
a spiral shaped blade extending between a first end and a 

second end of the tank, the spiral shaped blade being 
mounted to a rotation axis which operates rotational 
movement of the spiral shaped blade and thus the con 
veying of the food products from the first end towards 
the second end, and 

a temperature controlling system adapted to control the 
temperature of the liquid, wherein the temperature con 
trolling system comprises multiple of heat Supplying 
units arranged along the tank for injecting heating agent 
into the liquid so as to provide a uniform temperature 
distribution into the liquid during the thawing of the food 
products wherein the apparatus further comprises air 
Supply sources arranged along and below the tanklon 
gitudinally at Substantially equal distances for pumping 
air into the liquid. 

18. An apparatus according to claim 17, wherein the mul 
tiple of heat Supplying units are arranged at Substantial equal 
length intervals under the tanks. 

19. An apparatus according to claim 18, wherein the mul 
tiple of heat Supplying units comprise multiple nozzles 
extending upwardly from a common heat Supplying pipe and 
into the tank, where the heat Supplying pipe is connected to a 
heat Supplying source. 

20. An apparatus according to claim 17, wherein the tank is 
separated into a lower bottom section and an upper section, 
the lower bottom section having a circular cross sectional 
shape of a diameter being Substantially the same as the diam 
eter of the spiral shaped blade such that the distal part of the 
spiral shape blade is adjacent to the inner lower bottom sec 
tion of the tank, wherein at least one said air Supply sources 
are distributed across the arc shape of the lower bottom sec 
tion, wherein at least one of said heat Supplying units is 
arranged across one side of the arc shape lower bottom sec 
tion, the side being selected with respect to the rotation of the 
spiral shaped blade as the side to which the food products seek 
due to the pressure cause by the rotation of the spiral shaped 
blade. 
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21. An apparatus according to claim 20, wherein the air 
Supply sources are an integral part of said multiple nozzles. 

22. An apparatus according to claim 17, wherein the tem 
perature controlling system further comprises at least one 
thermometer arranged within at least one of the intervals for 
measuring the temperature of the liquid within the at least one 
interval, the measured temperature being used as a control 
parameter for controlling the injection of the heat agent into 
the tank and thus the temperature of the liquid. 

23. An apparatus according to claim 17, wherein the tank is 
separated into a lower bottom section and an upper section, 
the lower bottom section having a circular cross sectional 
shape of a diameter being Substantially the same as the diam 
eter of the spiral shaped blade such that the distal part of the 
spiral shape blade is adjacent to the inner lower bottom sec 
tion of the tank, and where the upper section comprises at 
least one drain unit for allowing drainage of access liquid 
from the tank. 

24. An apparatus according to claim 23, wherein the access 
liquid is heated up and injected again into the tank. 

25. An apparatus according to claim 24, further comprising 
filter placed between the at least one drain unit at the location 
where the access liquid is injected again into the tank. 

26. An apparatus according to claim 17, wherein the in 
feeding of the frozen food products into the tank is performed 
at the first end which acts as an in-feed end, where during the 
in-feeding the rotation axis rotates the spiral shaped blade at 
a rotations speed which is adapted to the length of the tank 
such that the when the food products reach the opposite end of 
the tank the food products are thawed. 

27. An apparatus according to claim 26, wherein the frozen 
food products to be fed into the tank at the first end are frozen 
fish of fish blocks. 

28. An apparatus according to claim 17, wherein the in 
feeding of the frozen food products into the tank is performed 
along the side of the tank, the rotation of the spiral shaped 
blade being started as soon as the frozen food products are 
thawed so as to convey the thawed food products out of the 
tank. 

29. An apparatus according to claim 28, wherein the frozen 
food products to be fed into the tank along the side of the tank 
are frozen shell fish products and other small fish products. 

30. An apparatus according to claim 17, further comprising 
multiple of cooling Supplying units arranged along the tank 
for injecting cooling agent into the liquid so as to provide a 
uniform temperature distribution into the liquid during the 
thawing of the food products, said food products being poul 
try items where the apparatus is adapted to cool down the 
poultry items after being heated up during processing the 
poultry items. 

31. An apparatus according to claim 17, further comprising 
multiple of cooling Supplying units arranged along the tank 
for injecting cooling agent into the liquid so as to provide a 
uniform temperature distribution into the liquid during the 
thawing of the food products, said food products being fish 
where the apparatus is adapted to cool down the fish. 
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